Like fingerprints, lip prints are considered distinctive to an in- 
various morphological patterns among different population groups [5] .
The present study investigated morphological patterns of lip prints to determine sex differences among Brahmins and Yadavs of the Bundelkhand region of Uttar Pradesh in India. The objective of the study was to lay down a method to establish identity on the basis of a questioned lip print.
Materials and Methods
The present study was conducted in 400 students (n = Type V: Grooves that do not fall into any of the above categories and cannot be differentiated morphologically [4, 7] .
Prints present in each quadrant were classified according to Suzuki (1970) [4] and Tsuchihashi (1974) [7] . In cases where there were two dominant patterns, the first between the gender of both the communities (Brahmin and Yadav) and the type of lip print pattern.
Where as our alternate hypothesis (HA) stated that there is an association between the gender of both the communities (Brahmin and Yadav) and the type of lip print pattern.
Results
In this study, an effort was made to investigate the quadrants of lip prints of 400 subjects of Brahmin and It was observed that in the Brahmin community, the number of Type I pattern in males was 51, followed by Type I'(n = 8). Type II was 6, type III was 7, type IV was 11 and type V was 0 (Table-1 ).
The total number of Type I pattern in females of the Brahmin community was 6, followed by Type I' (n = 2).
Type II was 64, Type III was 11, Type IV was 12 and Type V was 0 (Table-1) .
In Brahmin males, Type I lip patterns are the most predominant with an average of 51%, succeeded by Type IV, I', III, II and V in a descending order with an average of 11%, 8%, 7%, 6% and 0%, respectively. Whereas, Type II patterns with an average of 64% were the most predominant in Brahmin females followed by Type IV, III, I, I' and V in descending order with an average of 12%, 11%, 6%, 2% and 0%, respectively.
Rashid & Singla In the Yadav community, the total number of Type I pattern observed in males was 10, followed by Type I (n = 1).
Type II was 21 followed by Type III (n = 48), Type IV (n = 36) and Type V (n = 1) ( Table-3) .
Whereas, the total number of Type I pattern in females of the Yadav community was 3, followed by Type I (n = 2).
Type II was 20 followed by type III (n = 47), type IV (n = 30) and Type V (n = 0) ( Table-3 ).
In males of the Yadav community, Type III lip patterns were most predominant with an average of 48%, succeeded by Type IV, II, I, I' and V in a descending order with an average of 36%, 21%, 10%, 1% and 1%, respectively.
Whereas, Type III patterns with an average of 47% were most predominant in Yadav females followed by Type IV, II, I, I' and V in descending order with an average of 30%, 20%, 3%, 2% and 0%, respectively.
We used Pearson chi-square to determine thesignificance of the association between the two variables i.e. the gender of the Brahmin community and the type of lip pattern. This relationship turned out to be statistically significant. The asymptotic significance (2-sided) i.e. 0.000 was less than 0.05. This resulted in the rejection of null hypothesis and accept once of the alternate hypothesis, as shown in Table- 3.
The association between the two variables, gender and the type of lip print pattern in yadav community was statistically insignificant. The asymptotic significance (2-sided)
i.e. 0.462 was greater than 0.05. This accepts the null hypothesis and rejects the alternate hypothesis (Table-4 ).
Therefore, both sexes of the Brahmin community showed different lip patterns with a statistically significant difference (p < 0.05), which helped in the differentiation of the gender. Whereas, the sex determination of the Yadav community was statistically insignificant (p < 0.05), as shown in Table- 4.
Discussion
Lip Prints: A Statistical Study of Morphological Patterns to Determine Sex Differences among Brahmins and Yadavs of the Bundelkhand Region of Uttar Pradesh, India Cheiloscopy is an important identification tool used in as, Type III and IV lip patterns were the most predominant among males [11] . A study on the effect of age changes on lip print pattern and its reliability in sex determination was done by Randhava et al. [12] . Their study determined the most common lip patterns in a north Indian population and evaluated whether sex differentiation was possible on the basis of lip prints. They also attempted to ascertain if there is any co-relation between age and its effect on lip pattern. A total of 600 subjects, 289 males and 311 females were selected and divided into three age groups. Statistical analysis showed a very highly significant difference for different lip patterns (p < 0.0001) in males and females in group 2 and no significant difference in group 1 and group 3. The most predominant pattern in the entire study population was Type I (32.33%).
Shivaramu et al. [13] observed that the majority of individuals had Type I' lip prints, followed by Type I and Type V. On the other hand, majority of females had Type II lip prints, followed by Type I', and Type IV [13] . Sharma et al. (2015) showed that the most prevalent pattern in Rajasthani population was found to be Type IV, followed by Vijay et al. [16] showed that the Type I pattern is the most predominant one followed by Type III, Type II and Type V on the upper lip and Type IV pattern on the lower lip in females. In males, Type II pattern was the most predominant in both lips followed by Type III and Type V on the upper lip, and Type IV and Type I pattern on the lower lip. Gupta et al. [17] reported that the intersected type of pattern was the most commonly seen pattern in females and the branched type of pattern in males. Reticular pattern (Type IV) was the least common type of pattern in both males and females. In a study between 2 populations (Kerala and Manipuri), Koneru et al. [18] reported that Type 1 pattern was predominant in the Kerala population, which is consistent with the present study. They also found no potential difference between two populations.
Contrary to these studies, where mostly the work is done on racial population for sex determination, not much work is done on different communities in India. Thus, the area of our research is targeted on the Brahmin and Yadav communities of the Bundelkhand region of Uttar Pradesh.
Conclusion
The present work shows that the most common lip pattern in Brahmin males is Type I and in Brahmin females This study concludes that lip patterns can be used for community differentiation, sex determination and also in personal recognition and that it can be conducive extensively to criminal investigation. Examining lip patterns should be detailed with a large number of samples of different communities to generate important data which may help in the personal identification as well as communities differentiation.
